The normal state of high temperature cuprate superconductors, characterized by their unusual and distinct temperature dependence in the transport properties [1] [2] [3] , is markedly different from the usual metals that can be well described in terms of the Fermi liquid theory. The scattering process of the electrons around Fermi surface dominates the macroscopic physical properties of materials, therefore, the shape and size of Fermi surface play key roles in understanding the anomalous normal state properties of cuprate superconductors. In the underdoped, optimally-doped and even slightly overdoped regions, due to the existence of pseudogap [4] , the quantitative determination of Fermi surface topology is complicated from the debate between Fermi arc (gapless Fermi surface section) and Fermi pocket (small closed Fermi pocket) [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . Meanwhile, the pseudogap is suppressed or absent in the heavily overdoped region [15, 16] and it makes it possible to obtain complete Fermi surface in the samples that still exhibit unusual normal and superconduting properties [17] [18] [19] . Assuming that the same superconductivity mechanism operates inside the superconducting dome, the study of the overdoped region provides an alternative and less complicated route in understanding the evolution between the superconducting state and non-superconducting state with doping. In (La 2−x Sr x )CuO 4 system, it was reported that its Fermi surface topology in the normal state changes from a hole-like pocket (centered at (π,π)) in the underdoped and optimally-doped regions to an electron-like pocket (centered at (0,0) in the overdoped region [20, 21] . It is natural to ask whether this transition is universal or not, and whether there is a connection between the Fermi surface topology change and the disappearance of superconductivity in the heavily overdoped region in other cuprate superconductors. In the Bi 2 Sr 2 CaCu 2 O 8 (Bi2212) system that has been most extensively studied by angle resolved photoemission spectroscopy (ARPES), such a study has not been possible because it remains difficult to get Bi2212 samples with high enough doping that approaches the superconducting to non-superconducting transition. In comparison, the single-layer Bi 2 Sr 2 CuO 6 (Bi2201) system provides another desirable candidate for such a purpose. It contains a single CuO 2 plane within one structural unit (half unit cell), giving a single band and a single Fermi surface sheet that avoid band structure complications from multi-layered compounds where there is a band splitting [22] [23] [24] . In particular, it has been found that by partially substituting Bi with Pb in Bi 2 Sr 2 CuO 6+δ (Pb-Bi2201), together with annealing under different conditions, the samples can be pushed to the overdoped and heavily overdoped regions to become even non-superconducting [19] . Furthermore, the Pb-substitution 3 can also suppress the incommensurate superstructure formation in Bi2201, thus removing the electronic structure complications from the superstructure bands that occur in Bi2212 and other multi-layered bismuth systems. Therefore, Pb-Bi2201 provides an ideal system to investigate the electronic structure evolution with doping in the heavily overdoped region.
In this paper, a series of Pb-Bi2201 single crystals have been prepared that covers the over- oxygen atmosphere which can put more oxygen into sample to increase the hole doping.
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High resolution angle-resolved photoemission measurements were performed on our photoemission system equipped with a Scienta R4000 electron-energy analyzer and a heliumdischarge lamp, which gives a photon energy of hν =21.218 eV [26] . in Pb-Bi2201 [19] . For the OD17K sample ( Fig.2(a) ), its Fermi surface is hole-like with barrels centered around the (π,π) and its equivalent points. The typical feature is that two To reveal the Fermi surface topology transition in more detail, we focus our attention on the antinodal region around (-π,0). Figure 3 shows the Fermi surface and band structures around the antinodal regions for the OD17K and ODNS samples. For each sample, we carried out detailed momentum-dependent measurements around (-π,0) point (A1-A6 in Fig.3(a) for OD17K sample and B1-B6 in Fig.3(b) for ODNS sample). For the OD17K sample, small electron-like bands with the band bottom below the Fermi level can be observed for all the six momentum cuts (Fig.3(c) ). Two-peak features are obvious in all their corresponding momentum distribution curves (MDCs) at the Fermi level in Fig.3(d) . Especially for the key momentum cut A2,which crosses the (-π,0) point, both the measured band and the MDC at the Fermi level clearly indicate the existence of two Fermi momenta k F s. These have provided clear evidence that the OD17K sample has a hole-like Fermi surface topology. On the other hand, for the ODNS sample, the situation is different. Small electron bands can only be observed for the bands of momentum Cut B4 to B6 (Fig.3(e) ). Their corresponding MDCs also exhibit two-peak feature in Fig.3(f) . However, for the spectral images of Cut B3 to B1 (Fig.3(e) ), which cover (-π,0) point, only a small patch is observed and the corresponding 
